1 Section 1: Monday, June 23

1.1 Let S be a set of natural numbers. Consider the statement “If any number in S is odd, then 2
is not in §.”

Note that this stabement s of the form A= 0 where
A Any nowbes in S s o,

B L s wet im S
(a) Write the contrapositive of this statement.

This  is (not ©) = (aerA).

oy B Lois e S.

not At Thect is o nuwber v D which is net odd  (evew).

Coﬁ-ro.?os\hvcz lf 2 s m 9, thon Blue s o numbes S which s ewn.

(b) Write the converse of this statement.
,‘\’\\S S 6=’A.
Comerse: If 2 is wok wn O, then amy nuwmber v S is odd.

(c) Write the negation of this statement.
s s (m’c A) oc 9.

NUSO-{'N’VV' E'\’CW thece s on even nwowmbec 1w 6 ot 1 s nwotr  in S

1.2 List all subsets of the set {0,1,2}.

g, (03, 13, 2%, fony ford {uzy, {on, 1}



2 Section 2: Tuesday, June 24

2.1 Consider the following graph.

Write the adjacency matrix for this graph.

e od 6“““"3 waacksix fo( s 5‘0-?\" w tle wakew A wWhee

A _ {\ is' these 15 an edqe fromr verkex 1 Yo yertex )
) O  otwecusoe.

Twe is Yhe watbew:

2.2 How would the adjacency matrix change if we add self-loops at each vertex?

A 5&\82 '\OOP S on 6336 fmm o vestex to i*sc\f- Twis corccapov\ds to the

enteies of the form A'.‘; bg,ms 1 fv\- veshex . 1& o\ veckikes lhave
5L\f - loo p3, the vales on e Jlaﬁcvm.\ o\\  become 1. No’f\f\lhs

e\se s c\mmsd-



2.3 Let G be any graph. Let A be its adjacency matrix. What do the entries of A" represent?
Prove your answer.

e valve of (A“X;.S S e.%m-\ Yo the wumbecr of paths of \"“SH“ N

feom  vestex i to vestex

A
\)J e W\ ae -\-\Mous\v\ o 2X% o.wQ\&- ‘Yo _°
demonstade  wtuilion ‘ 4 E
3
R

2 oV\\ D oV\\ O oV\\ O 120
A =(‘.28tg :(:gg\\g (‘.28‘0 _ .31.1\\
I T IS v vV '\, O - 2 2\ \
900 0 Oob?c‘) Oo‘o?c‘) t.\) %0
. O . O\

N o\e ‘\\M-‘\' A;{) (Y ‘\'\w. V\uwsbu‘ O‘S’ Fwwmes  Ylere 'S an

¢A3€. Stowm Vverdex + Yo Some Vertdex . and fsow. verkex K

Tese fow« Paths og \Lvs\-h 2.

?L‘!Z.f'- We w\ Prove e l;; wducion.

Bose Case: Note bthxe s o patha og lemada | fcows veckex

VYo vestex
3 W and onlw if theae 5 awm edag, fmw- verbex 1 do verdex Wi (/\‘\1,3""\'

( 1 w o Y

case, thae can OV\\vb be o smgle pa ovf \Ms\'\.\ 1  between

Eweo ves ’ﬂcca)

T nduckion Nugothesis: Fix v Assume Hat (AM\);;) is Ywe wvowber of Paths

°§' \bvg*\-\ n-\ fvows vesvex Yo vertex )



Tndukion Steg: Noke Yk ooy fodh of  leth N2z flom  verdex ibo veckex )
con be Lus}%uds SPit  mle o Qatw Coms‘\s\'\ws °§' the 53‘\\*5\’ n-\ edaes amd  a

oot consisting  of Yl \ast  edae.

Ex

1 ‘S’ oW 90.'\"\ [}) ?o,. . \%e t\‘\l-n
we o~ spPWE this  iwdo

?")"')?5 ond Y6.

Swme tue s one wouy Yo do Yhiz  Jor eachh path,  te 0w exactly as
wanw  pakly of— \cus+‘-. n f(o\m Veckex i 1o vesks |\ a5 Yo o  paths of

\ws\-k n-\ S«om veclex 4 ‘o some  oMer vestex o.é\')mmi ‘o veskex .

s"» we cam  wsile

X Qakhs \w@h w Ston Viey = u%:s H pakg of- \enajn ner Siow\ i Yo K.
Kvo.&sumt’ﬁ')

65 00 wd uchion L“b?"“"‘ﬁsﬁ 4 Qathd \emadn  nd fiom v K= ( Aw\x WK -
Also  note Ahat s O

) g N
(A\)i)') =(A \rou'\ ) Aa,\\,w.') =

i(# Qatha \emas  ne\ fto\n i Yo K\ ° Av-,')

a\d
vestwes K

w_‘%s p Paths °§' \e.v-s\\n ne\ s«:u»\ i Yo X = X ?a:\'kb \f,wg‘»\ w Scov-s Ve 3y,
K adigeent 0 3

Do, (An\ W X Qarws lemgin w iom 3 be 3 B



3.1 Let V and W be vector spaces over the field F. Prove that the product V' x W is also a vector
space with the same field F.

Pgogf‘- We will Prove  this '03 Shoswey  VxW &%i;fus Yo  vator Sfae  axioms.

Closuie under addidion: Let (\I\.uﬁ, (Ve woy e VrxwW. Dl V. Vo eV o \ s

0.  Vekor Space, V. ¥V é.\/. 6;m’.\¢.r\.3\ b, ¥ W eWw. 60,

(Vi W) * (Ve w2 = (Virvg, wiso) € V X W,

Adddion is  commutarie L et (\l‘,uﬁ, (v, wye VU =W. Diwe V\‘V-;,é\/ owd \ s

& VC‘;\‘O? sw‘g) V| '\ v‘L > VL“' V\. s '\w\'.\&r\\b W\ ‘\'\AJ-L = \AJ-L ﬁ'w\. So.

(V\\ W\\‘\‘ (V-,.‘ u-'_\ = (V\‘\'V‘L‘ W\\'W;B = (V;-\V\\wt*w\\ = (V'L.\d;\‘\' (\I\‘ w‘\'

Adddio~r ®  assocatwe: Lek (\I\,w.\\ (Ve, W), (Vs, ) € VxW.  Siwe Vi Ve, Vg eV,

ond NV s o vedor Spae, (Vo vV Vg = v v (Verwy). 6\»»&.\»\5 (Wi + W) vy = wir (Wed wy)),
60,((V~.w-\* (v,_.m))*' (Vs.ws\= (V.w,_\wd-w.,\ * (Vs,ws\ = ((Vu-vr.\*\ls. (u.+w.)*w;\ =(V.+ (Vz*Vs\'u.i(Wt.ivs\\

= (o) * Gave e = G 0) + (Vs (,0D).

AJA\"\VL 1A‘V\‘\;\'\"§1 Nok, Mt Since V S o v‘g‘\'o\‘ S?O.CL. \‘\' m an q_dé'.*"vg ;J m‘hib OV

6\m‘.\ox\5, Ow is Y  addiwe Wentidn  for W. Let (V‘w\)év"\/\’. Ven,  since

‘bum

Ov 9 Y addiVive '\éen*’.-\:s Soc V, Ov+v =V. S'\\M-.\N.\s Ow*w =W, e,
Cagiikn

(Ov,oﬂevw/ 13 se Yt for Gy vV, eUxW  we \aw

(ov,ow\+(v,w\=(0va, Ow*w)‘-(\l.u\. So, (O\,lo\b e the addivive deabiln

for  \x\W.



AAA.\'\'\VC. VLSS ¢ Lct (V;w\b \=W. 6’;\4@; V(‘.\/ onrd V s a vecdior 6?&&, Abere

5 o vedoe VeV s vr-v=0y Simlady cweW T (V-0 eVsw

i5 %o (V)w\* ('V) 'u\_‘ (V+'V. w*‘“\ = (Ov ) Ow\-

Closute uwnder scadas molkipleation: Let ce, (vw)eVUsW. Diwe \

S G

Ve o Spxe  over %, cve V. o) ‘\m}\tw\ub\ cwe\W. So, C (V,u\ = (ev, Cu\ ENIxW/.

S tados woliplication 1> ossecative: Lek L.Jé W, (v,w)e Vxw, 6“‘5 Vs a yeclor Space,

(cd)v = c (). Similarly (CdIw = (30D, S (€d) (v, = (v, (cdrw) = (b, c@)
= c (dv, dw) = c(cl (v, w)).

Distribodwe  puogesties. Lek ce &, (v, w) (v, w) e VEW. S Vi, v. eV awd Vis
0o  vehor opace  over W,  We lave e (Vixv) = ev, » Cve. waﬁ\u\\, Clwirwy) = Cwitco,.

60, Cc ((V\'w.\ * (Vq, wt\j: c (\In-v,,. u.*-w,,\ = (C(V\HIL\ , c,(wnw‘_“- (CV.+CV1,, Cuu, C.w.,\

2 (e, e + (eve, cwy = ¢ (v ,w) + ¢ (v, wo.

Let cde® ond (v,w)eVrsW. Diwe veV adVN s o vechor spae  over W we
\wa (CAA)\I= cV+av. s'\m\\u\»}) (G*é\w‘- Cwi'Ak). 60) (C.-\&) (wa)"

((exadv, () w) = (cvsdy, cwrdn )= (et [@,dN= (Vi) +4 o). D



